Catalytic and fibrinolytic properties of recombinant urokinase plasminogen activator from E. coli, mammalian, and yeast cells.
The enzymatic and fibrinolytic properties of glycosylated and nonglycosylated recombinant human pro-urokinase (pro-UK) produced in yeast Pichia pastoris were characterized and compared with those of Escherichia coli and mammalian cell-derived pro-UK. Among the five different forms of pro-UK, the yeast glycosylated pro-UK was activated by plasmin with the lowest catalytic efficiency (kcat/Km). The yeast glycosylated urokinase (UK) also had the highest Km in its activation of Glu-plasminogen, and had a substantially lower fibrinolytic activity than the other four forms. These findings suggest that the poly-mannose on Asn-302 of yeast glycosylated pro-UK interfered with its activation by plasmin and its binding interaction with plasminogen. By contrast to plasminogen, the activation of the small synthetic substrate, S2444, was comparable for all five forms of recombinant UK. It is concluded that the glycosyl residue on pro-UK/UK is functionally important and modulates its activatability and its catalytic efficiency against its natural substrate. Therefore, pro-UK from different expression systems cannot be assumed to have comparable fibrinolytic activities.